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(54) Method for gluing shoes by using a thermoplastic adhesive film 

(57) A method for gluing shoe components, such as 
a sole and upper, which foresees the placing between 
the components of a thermoplastic film, acting as adhe- 
sive after being melted, which is capable of requiring for 
its fusion heating conditions that do not cause deteriora- 
tion of the materials which compose the components, 
heating under pressure of the formed workpiece, and a 
following rapid cooling. The heat is supplied by an 
induction heater and the film is made up of a thermo- 
plastic material added with a metallic material in pow- 
der, fibre or mesh, such as stainless-steel fibre. The 
gluing operation is simpler, quicker and more efficient 
and the use of dangerous, noxious and polluting sol- 
vents is avoided. 
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Description 

[0001] The present invention relates to a method for 
gluing shoe components within the production process 
of shoes, as well as to a film made of thermoplastic 
material which may be used for gluing shoe compo- 
nents according to the above method. 
[0002] As is well-known, consecutive phases of recip- 
rocal joining of the various components, by means of 
sewing and/or gluing operations, are foreseen during 
the production process of shoes. The gluing phase, 
which is carried out by hand, is particularly critical and 
problematic for reasons regarding production efficiency 
and also danger towards operators and towards the 
environment. In fact, during the gluing phase, liquid 
adhesives or adhesives dissolved in suitable solvents 
are widely used. This leads to the continuous introduc- 
tion into the working environment of toxic and inflamma- 
ble vapours, that must be continuously removed and 
abated, and also the stocking of extremely dangerous 
materials. Furthermore the gluing modalities which are 
performed (including spreading the adhesive, waiting 
for the solvent to evaporate, the actual joining of the 
components, cleaning the product in order to remove 
traces of the adhesive) make the automation of this 
phase of the production process of shoes very difficult 
to implement and this negatively affects production 
costs. 

[0003] The object of the present invention is to provide 
a method for gluing shoe components which does not 
involve the use of liquid adhesives or adhesive solu- 
tions, thus eliminating problems connected to the pres- 
ence of toxic or inflammable vapours in the working 
environment and to the stocking of these adhesive prod- 
ucts. 

[0004] Another aim of the present invention is to sup- 
ply a gluing method of the above mentioned type which 
is less toilsome and simpler compared to traditional 
techniques and which is therefore more suitable for 
being automated. 

[0005] A further aim of the present invention is to sup- 
ply a thermoplastic film, suitable for being used in the 
method of the invention, as an element of permanent 
joining which is placed between two components of a 
shoe in the place of a layer of adhesive, currently 
spread between the components. 
[0006] In its most general embodiment, the gluing 
method of shoe components according to the present 
invention foresees the placing of a film, made of thermo- 
plastic material, between the components to be glued 
which acts as an adhesive after it has been melted, the 
film being suitable to melting under heating conditions 
that do not cause degradation of the materials of which 
the components are made; the method further foresees 
that the assembly made up of the components to be 
joined and thermoplastic film placed between them, be 
heated under pressure until the film melts, finally lead- 
ing to a rapid cooling under pressure. 



[0007] The thermoplastic film may be obtained from 
traditional thermoplastic polymeric materials such as 
polyethylene, polypropylene, polyethylene terephtha- 
late, polyvinyl chloride, polyvinyl butyral, polyurethane, 

5 polyester and their copolymers and mixtures. Thermo- 
plastic polymeric materials of the above mentioned 
type, suitable for being used in the present invention, 
must be added to substances capable of lowering, if 
necessary, the melting temperature of the thermoplastic 

iq film, or at least of making the melting possible, below a 
temperature level above which the materials which form 
the components to be joined would begin to deteriorate. 
[0008] In the case of leather, which is the material that 
is more commonly used in shoe production, the temper- 

75 ature level generally depends on the treatments that the 
leather undergo. In the case of more delicate leathers or 
synthetic materials the temperature level is approxi- 
mately 60°C. 

[0009] The type of heating used may be of any kind 

20 amongst those known as long as this produces the 
melting of the thermoplastic film without making the 
material that forms the components to be joined exceed 
the temperature level above which deterioration begins. 
[0010] In a particularly preferred embodiment of the 

25 invention, in order to reach the melting of the thermo- 
plastic film placed between the two shoe components to 
be joined, an induction heating system is used with ther- 
moplastic films that are suitable to be heated by means 
of high frequency energy, preferably between 400 and 

30 1 000 kHz, after introducing metallic material in the poly- 
meric matrix, preferably in the form of powder, fibre or 
mesh; the heating is carried out, through joule effect, 
due to the eddy currents which are induced into the par- 
ticles of metallic material. Metallic materials which may 

35 be profitably used for the aims of the present invention 
are ferrite powder and fibre, steel powder and fibre, 
nickel powder, stainless-steel mesh, brass mesh, alu- 
minium mesh, copper, iron filings. Obviously, conductive 
metals with high losses at the frequencies used are to 

40 be considered as preferred, ff metal mesh is used, it is 
preferable for it to be electrowelded or in the form of a 
perforated plate. In particular, iron filings may be consti- 
tuted of waste metal material from marble, stone and 
granite sawing processes of the stone industry. 

45 [001 1 ] Amongst the various thermoplastic films that 
are used, those in polyurethane are to be considered 
particularly favourable with reference to the aims of the 
present invention. 

[0012] In order to improve the compatibility between 
so the thermoplastic film and the materials of the compo- 
nents to be glued, it may be convenient to treat the sur- 
faces, destined to come into contact with the film, with a 
polyurethane or neoprene primer. A polyurethane or 
neoprene primer increases the cohesion between the 
55 thermoplastic film and the surfaces to be united, thus 
permitting a greater gluing efficiency due to the 
increase of the volume to be glued - thanks to a deeper 
penetration in a perpendicular direction to the contact 
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surfaces. 

[0013] According to a practical embodiment of the 
method of the invention and with reference to the joining 
of sole and upper which is typical of the production proc- 
ess of shoes, a suitably shaped film, in thermoplastic 5 
material and prepared for being heated, as stated 
above, is placed between the sole and the upper. The 
assembled workpiece is placed in a substantially con- 
ventional induction heater and a moderate pressure is 
applied on it. Owing to the electromagnetic field pro- 10 
duced by the coil system of the induction heater, the 
thermoplastic film is heated and after a short while 
reaches its melting temperature, whereas the compo- 
nents to be joined are not overheated in anyway. When 
the electromagnetic field ceases, while the worl^iece is 15 
still under pressure, a rapid cooling occurs which deter- 
mines the definitive gluing of the upper to the sole. 
[0014] In a practical, non limiting example, a thermo- 
plastic film was used, in polyurethane and containing 
approximately 30% in weight of steel fibre, which was 20 
cut in order to give it a form suitable to be placed on the 
side of the sole to be joined to the upper. The film was 
brought to fusion in the induction heater in 5 seconds by 
maintaining on it a pressure of approximately 25 kg/cm 2 
, a rapid cooling of the workpiece was then caused by 2s 
interrupting the magnetic field. Tests carried out on the 
cooled semi-manufactured product showed a greater 
gluing uniformity compared to the traditional method 
and an excellent hold of the gluing itself. 
[001 5] The steel powder that was used has a granu- 30 
lometry between 0,1 and 0,8 mm (evaluated with the 
methods "STAV 2003" and MEL 200*7; the fibres of the 
steel fibre have an average length between 1 ,5 and 2 
mm, with an average section between 0,4 and 0,8 
microns. 35 
[001 6] In the case of the above-stated practical exam- 
ple, the polyurethane material that was used was 
DESMOCOLL® of the BAYER firm. Any other product 
with equivalent technological properties may be used as 
an alternative, as will be obvious to a technician of this 40 
field. Furthermore, in the quoted example an induction 
heater of the AETRON firm was used, but it is clear that 
any other type of equivalent heater may be used alter- 
natively. 

[0017] It is clear that, although up till now reference 45 
has been made to the joining of an upper and a sole, 
this method may be identically applied to the joining of 
other shoe components such as, for example, welts, 
patched pieces, counters, etc. Clearly, in each of these 
different applications, the thermoplastic film must be so 
correspondingly shaped by punching. 
[001 8] The operative frequency of the induction heater 
in the quoted example was approximately 850 kHz. 
however, as will be clear to a technician of the field, it 
may be varied according to the granulometry and the 55 
density of metallic material incorporated in the poly- 
meric matrix. 

[0019] The adhesive thermoplastic film according to 



the invention, in its most general formulation, may con- 
tain from 15% to 45% in weight of metallic material, 
preferably in the form of fibres or powders, and may be 
advantageously added with resins suitable for increas- 
ing adhesiveness, such as. epoxy resins, terpenic res- 
ins, low-melting terpenphenolic resins; in this way the 
operations that precede the actual gluing and which 
regard the positioning of the parts to be glued are facili- 
tated. These adhesive resins may be contained in a 
measure that varies between 10% and 40% in weight. 
[0020] The adhesive thermoplastic film accordingly to 
the present invention will be available in sheets with a 
thickness that vary between 0,2 and 0,5 mm, suitable 
for being cut or punched, also in an automatized way, in 
order to make elements with a form suitable to be 
placed between the shoe components to be joined. 
[0021] If considered appropriate, the thermoplastic 
film may be added with substances able to, or at least 
treated in order to, improve one or more of its proper- 
ties: thermal isolation, waterproofing, transpiration, 
mechanical resistance, resistance to wear, resistance to 
low temperatures. 

[0022] The economical advantages deriving from the 
application of the method according to the present 
invention are related firstly to the reduction of working 
time and to the obtainment of more efficient glueing, to 
the benefit of productivity and production quality. The 
estimated saving on the global production cost is 
approximately 10% and is determined by the following 
factors: 

Simplification of gluing operations; 

Greater gluing performance; 

Reduction of time needed for gluing; 

Elimination of cleaning phase following the use of 

conventional adhesives; 

Possibility of automation of gluing operations; 

Possibility of recycling waste of thermoplastic film. 

[0023] Secondly, the application of the method 
according to the present invention permits to reach 
important advantages also from a point of view of safety 
in the working environment and of environmental pollu- 
tion, owing to the fact that it does not involve the use of 
inflammable solvents nor the release of noxious sol- 
vents for the operators; this causes a minor production 
of waste material, because the cutting or punching 
waste of the thermoplastic film is recyclable, and also 
because containers for adhesives are not used, which 
have to be disposed of as toxic waste after being used. 
[0024] Variations and/or modifications may be brought 
to the method for gluing of shoe components as 
described above, without departing from the scope of 
the invention itself as stated in the appended claims. 

Claims 

1 . A method for gluing shoe components character- 
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ized by the fact that it comprises the following steps: 

- placing a film of thermoplastic material 
between the components to be joined acting as 
an adhesive after being melted; said film 
requiring for being melted, heating conditions 
such that do not cause the degradation of the 
materials of which the components; 

- applying of a pressure on the workpiece 
formed by said components and said film; 

- simultaneously heating of said workpiece until 
the film is brought to fusion; 

- quick cooling under pressure. 

2. The method according to claim 1 , in which said film 
of a thermoplastic material comprises a metallic 
material and is brought to fusion by means of induc- 
tion heating. 

3. The method according to claim 2, in which the ther- 
moplastic material is selected froom polyethylene, 
polypropylene, polyethylene terephthalate, polyvi- 
nyl chloride, polyvinyl butyral, polyurethane, polyes- 
ter and their copolymers and mixtures. 

4. The method according to claim 3, in which the ther- 
moplastic material is polyurethane. 

5. The method according to claim 2, in which the 
metallic material is selected from ferrite, iron, steel, 
nickel, aluminium, copper, brass, in powder, fibre or 
mesh. 



11. The film according to claim 8, in which the metallic 
material is selected from ferrite, iron, steel, nickel, 
aluminium, copper, brass, in powder, fibre or mesh. 

5 12. The film according to claim 8, in which the percent- 
age in weight of the said metallic material is 
between 1 5% and 45% of the total amount. 

13. The film according to claim 8, further comprising a 
10 gluing resin such as an epoxy, terpenic or low-melt- 
ing terpenphenolic resin, in a percentage between 
10% and 40% of the total weight. 
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6. The method according to the preceding claims, in 
which the surface of the components is treated with 35 
polyurethane or neoprene primer before applying 
the thermoplastic film. 

7. The method according to the preceding claims, in 
which the heating is obtained in an induction heater 40 
and the frequency necessary to obtain melting of 
the film is between 400 and 1000 kKz. 

8. An adhesive f ilm for gluing shoe components suita- 
ble for being placed between the components and 45 
brought to fusion under pressure by means of 
induction heating, characterized by the fact that it 
comprises a thermoplastic material added with a 
metallic material. 

50 

9. The film according to claim 8, in which the thermo- 
plastic material is selected from polyethylene, poly- 
propylene, polyethylene terephthalate, polyvinyl 
chloride, polyvinyl butyral, polyurethane, polyester 
and their copolymers and mixtures. 55 

10. The film according to claim 9, in which the thermo- 
plastic material is polyurethane. 
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